Collagen degradation in I-cells is normal.
There is evidence that lysosomal proteases mediate the intracellular degradation of structurally abnormal collagen. I-Cell disease (Mucolipidosis II) is characterized by marked deficiency of many lysosomal hydrolases, including the collagenolytic enzyme cathepsin B. The experiments reported here tested the hypothesis that degradation of abnormal collagen would be severely impaired in I-cells. Skin fibroblasts from 3 patients with I-cell disease were incubated with and without cis-hydroxyproline, a proline analog that causes structural abnormalities in collagen, and [14C]proline. The amount of [14C]hydroxyproline in a low molecular weight fraction relative to total [14C]hydroxyproline was used as a measure of intracellular collagen degradation. Levels of degradation were significantly higher in I-cells exposed to cis-hydroxyproline than in cells incubated without the analog. Similar data were obtained for normal human fetal lung fibroblasts incubated under the same conditions. Degradation of [125I]-epidermal growth factor was used to assess the functionality of the lysosomal pathway for protein degradation, and it was much lower in I-cells than in normal cells. It can be concluded that a completely functional complement of lysosomal enzymes is not necessary for structurally abnormal collagen to be degraded intracellularly; the data suggest that a nonlysosomal pathway exists.